concluded that the nature of the classroom environment contributed significantly to predicting academic achievement. Likewise, Hadley and Graham (1987) found that students' perceptions of the classroom environment were linked with their levels of intellectual development.
Classroom climate research provides insights about the conditions necessary to maximize student learning. In a meta-analysis of data from 12 studies in four countries, better achievement in a variety of outcome measures occurred consistently in classes which students perceived as high on cohesiveness, satisfaction, and goal direction (Haertel et al., 1981) . A more generalizable research finding, however, was that the classroom climate most conducive to learning was one in which there was a congruence between student perceptions of actual and desired environments (Rentoul & Fraser, 1980) . Efforts to improve climate have been confined mainly to elementary and secondary classrooms. Surprisingly little research has been conducted on attempts to improve college and university climate.
The purpose of this article was to bridge this gap by modifying and psychometrically analyzing a popular climate instrument proposed to measure the psychological dimensions of school climate, the Charles F. Kettering (CFK) School Climate Profile (Dennis, 1979; Fox et al., 1973; Johnson, Dixon, & Johnson, 1992) . This study contributes to the climate literature by developing a new university climate assessment instrument that focuses on the psychological dimensions of climate. Included in this study will be a discussion of the appropriate conceptual variables for the scale, the dimensionality of the climate measures, and the psychometric properties of the newly developed instrument.
Method

Participants
The participants were from a small, private university (current enrollment of 1,050) in the southwestern United States. A total of 707 university students completed the scale at a regularly scheduled campus assembly. Approximately 95% of those in attendance completed and returned the scale. These included 129 freshmen, 218 sophomores, 190 juniors, and 170 seniors. The sample essentially was represented equally by females and males. Females (52%) only slightly outnumbered males. The participants' majors were as follows: business administration (26%), English (9%), home economics (12%), liberal studies (34%), management information systems (12%), and psychology (7%). The ethnicity of the group was as follows: Black (3%), Asian/Pacific Islander (0.76%), Hispanic (1.8%), Caucasian (74%), international (20.3%), and race unknown (0.14%).
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Instrument
The public school version of the Kettering instrument was developed in the early 1970s (Fox et al., 1973) . Under the direction of R. S. Fox, a task force of educators associated with Charles F. Kettering II and his educational foundation researched the climate literature and developed the climate instrument for use in school settings. As a part of the CFK test development, the content validity was assessed by asking more than 200 educators throughout the United States to evaluate the instrument items.
The CFK is composed of four sections: Part A, General Climate Factors (40 items); Part B, Program Determinants (35 items); Part C, Process Determinants (40 items); and Part D, Material Determinants (15 items) (Howard, Howell, & Brainard, 1987; Phi Delta Kappa, 1974) .
The The scaling technique used involves two discrepancy format columns. The What Is column is the perceived actual status of the skill or attitude, whereas the What Should Be column is the perceived desired status of the skill or attitude. The What Is column choices are placed on the left of the survey questions, whereas the What Should Be choices are placed on the right. Each column has four descriptors: 1 = almost never; 2 = occasionally; 3 = frequently; and 4 = almost always.
Procedure
The initial request for what is now called the University Charles F. Kettering Climate Profile came from university administrators in 1995. The occasion was an administrative session in which university administrators discussed the need for an assessment instrument to examine the campus cultural, social, intellectual, and psychological climates. It was noted in the meeting that student perceptions of their classroom psychosocial environments have been shown to be a significant factor influencing their cognitive and affective learning outcomes.
After reviewing the public school version of the Kettering scale, a faculty team was asked to revise and adapt that scale for university assessment. (Permission to modify and use the CFK School Climate Profile as published in the Handbook for Conducting School Climate Improvement Projects, Phi Delta Kappa, 1974, was obtained from the author.) In revising the instrument, the faculty team basically replaced the words school with university and principal with teachers. The team maintained the same eight subscales, scaling 338 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT technique, and 4-point column descriptors for the two discrepancy format columns. The decision to use a discrepancy format climate assessment scaling technique was based on the Rentoul and Fraser study (1980) that found the classroom climate most conducive to learning was one in which there was a congruence between student perceptions of actual and desired environments. Basically, there are three types of climate assessment techniques. One approach uses trained observers of classroom interactions (Dunkin & Haertel, 1974) . A second approach uses qualitative research techniques or naturalistic inquiry (Keyes, 1990) . The third approach uses instruments to allow students to report their perceptions of climate (Trickett & Moos, 1973) . A discrepancy format scaling technique allows students to report both their actual (perceived) and desired perceptions about their school climate. (See the appendix for the items on the CFK university scale. See Phi Delta Kappa [1974] for a copy of the original CFK instrument.)
We used the SAS principal components program (SAS Institute, 1986 ) to examine the factorial validity of the sample's scores on the University Charles F. Kettering Climate Profile (UCFK). Because the UCFK uses two discrepancy format columns, we performed two separate first-order principal components analyses (Stevens, 1986) , one for the What Is left side of the scale and one for the What Should Be right side of the scale. The utility of principal components analysis as opposed to other methods of analysis, such as common or principal factor analysis, is debated in the statistical literature. However, in analyses with more than 30 variables, differences between the results of various methods of analysis are likely minimal (Gorsuch, 1983) .
Results
In any analysis, the number of variables affects the degree of difference between the two methods. For example, with 10 variables, 10% (10/100) of the entries involve the diagonal of the correlation matrix, but with 40 variables, 2.5% (40/1600) of the entries are in the diagonal. Determining the number of factors to extract from the correlation matrix is a fundamental question in any analysis. Many researchers follow the recommendations of Guttman (1954) and extract all factors with eigenvalues greater than one. We used the eigenvalue criterion for this study because the number of respondents was greater than 250 and the mean communality was 0.53 for the What Is factors and 0.51 for the What Should Be factors (Stevens, 1986) .
Using the Guttman (1954) Table 1 for the item total correlations and descriptive statistics for the 40 What Is and What Should Be items.) Results of the solutions involve a first factor that might be described as a general or g factor. In general, "the presence of a 'g' factor does not mean there is only one interpretable factor, but rather there is a large overriding factor with additional factors reflecting nuances of the factor structure" (Daniel, 1991, p. 10) . The first-order factors were rotated obliquely with the promax method using a pivot power of k = 3.
One result of these analyses was a matrix of correlation among the factors. (See Table 2 for the primary interfactor correlation matrices.) The interfactor correlation matrices can be factored just as the two 40 × 40 intervariable correlation matrices can be. This method is called second-order factor analysis. Kerlinger (1984) noted, "While ordinary factor analysis is probably well understood, second-order factor analysis, a vitally important part of the analysis, seems not to be widely known and understood" (p. xiv). It is important to realize that researchers often want to analyze data with second-order factor analysis because various levels of analysis give different perspectives (Gorsuch, 1983) . As Thompson (1990) explained,
The first-order analysis is a close-up view that focuses on the details of the valleys and peaks in mountains. The second-order analysis is like looking at the mountains at a greater distance, and yields a potentially different perspective on the mountains as constituents of a range. Both perspectives may be useful in facilitating understanding of data. (p. 579)
The decision to extract second-order solutions was driven by the finding that the first-order solutions involved numerous multiple loadings, suggesting a first-order oblique as well as a second-order solution. An approximate check if a loading is statistically significant can be obtained by doubling the standard error (i.e., the critical value required for significance for an ordinary correlation). The statistically significant value for a sample size of 707 is approximately 0.20 (Stevens, 1986) . Because this number is a minimum, the actual value may be increased. Very often in research, the value is set at 0.30 in absolute magnitude.
Two What Is second-order factors and three What Should Be secondorder factors were extracted from the interfactor correlation matrices and rotated to the varimax criterion.
Using Guttman's (1954) criterion, we applied the eigenvalue greaterthan-one rule in the decision of how many second-order components to extract. Gorsuch (1983) noted the similarity of procedures for both higher order and primary analyses; therefore, the authors used the eigenvalue criterion in determining the number of higher order factors. Gorsuch also noted that the eigenvalue criterion was an appropriate approach for higher order analyses.
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Interpretations of the second-order factors would need to be based upon the interpretations of the variables. Whereas, it is hoped that the investigator knows the variables well enough to interpret them, the accuracy of interpretation will decrease with the first-order factors, will be less with the second-order factors, and still less with the third-order factors. To avoid basing interpretations upon interpretations of interpretations, the relationships of the original variables to each level of the higher-order factors are determined. (p. 245) Gorsuch (1983) noted one way to avoid "interpretations of interpretations" was to postmultiply the first-order factor pattern matrix times the orthogonally rotated second-order factor pattern matrix. Although Gorsuch did not address the rotation issues for higher order product matrices, the firstorder promax rotated factors were postmultiplied by the second-order varimax rotated factors, and the product matrices (for What Is and What Should Be) then were rotated to the varimax criterion. If the first-order solutions were rotated, it would be logical to rotate likewise the second-order solutions and the product matrices (Thompson, 1990) . The decision to conduct an orthogonal rotation at any order terminates the higher order sequence (Loehlin, 1992) . We rotated the second-order factor matrix to the varimax criterion because the orthogonal rotation finalized the higher order sequence. Table 3 highlights the first-order promax-rotated pattern coefficients for items that had coefficients greater than or equal to |0.30|. Very often in research, values of |0.30| are deemed salient for interpretation purposes.
We used the Kuder-Richardson reliability formula for coefficient alpha (Cronbach, 1951; Novick & Lewis, 1967) to evaluate the score reliability. This formula was appropriate because a scale in Likert format was employed. The Cronbach alphas for the What Is factor (subscale) scores were .91 for Subscale 1 and .83 for Subscale 2, and the composite for all What Is scores 342 EDUCATIONAL AND PSYCHOLOGICAL MEASUREMENT 
Discussion
The findings presented in Table 3 indicate there are seven What Is factors and eight What Should Be factors. An examination of Table 3 basically confirms the results of previous validity studies of the CFK, showing that the subscales do cluster generally as hypothesized by the CFK's developers. Table 4 contains the rotated pattern/structure coefficients for the secondorder solution. From an analytical perspective, the second-order components relate to the primary components in the following manner.
The first factor for the What Is scale is a composite mainly of affectiveexperiential items addressing trust, opportunity for input, and renewal. The second subscale is a composite of cognitive-managerial items focusing on growth and morale. The first factor of the What Should Be scale is a cognitive-managerial cluster of growth, caring, and respect items. The second factor is composed of affective-experiential trust and input questions, whereas the third factor is a mixture primarily of cognitive-managerial morale questions and affective-experiential renewal questions. The higher order analysis shows that the first-order subscales group into larger conceptually meaningful domains. The second-order analysis clearly defines a solution that is different from the first-order solution. Both perspectives are very useful in facilitating and understanding the data. The pattern/structure coefficients for all 40 items, including those that are factorially complex and those with coefficients that are less than or equal to 0.30 in absolute value, are presented in Table 4 to give a complete picture of the findings.
The psychometric analyses included in this study employed accepted protocol and traditional procedures from the research literature. In the higher order solution, the second-order factors have been related back to the observed variables and not interpreted as clusters of first-order factors. The
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(text continues on p. 347) approaches used in this study, along with new approaches to extension analysis (Gorsuch, 1997 ) not considered herein, serve as valuable aids in understanding the structure of higher order factors.
Conclusion
The significance of this study lies in the focus on climate and its relationship to university effectiveness. The importance of creating a positive climate for teaching and learning cannot be overstated. As university faculty and administration begin to implement reforms to improve student performance and satisfaction with the university, information gathered from the University CFK Climate Profile could be invaluable. Evidence of psychometric integrity for item and scale scores was observed in this study. Furthermore, the potential utility of the instrument is facilitated by its brevity and easy form of self-administration. Instruments such as the University CFK can help generate data that will describe the present cognitive-managerial and affectiveexperiential status of the university. Strategies then can be planned to address areas of need. This would involve a traditional test-retest design, administering the instrument on two occasions at least 6 months apart. In a time of increasing educational accountability, there is a need for this kind of research in providing valid assessment instruments to help faculty and administration make more informed decisions about current college or university operations and the functioning of postsecondary education. APPENDIX Items on the CFK University Scale Respect 1. In this university, even low-achieving students are respected. 2.
Teachers treat students as persons. 3.
Parents are considered by this university as important collaborators. 4.
Teachers from one subject area or grade level respect those from other subject areas. 5.
Teachers in this university are proud to be teachers.
Trust 6. Students feel that teachers are "on their side." 7.
Although we do not always agree, we can share our concerns with each other openly. 8.
The teachers are good spokesmen for our interests and needs. 9.
Students can count on teachers to listen to their side of the story and to be fair. 10.
Teachers trust students to use good judgment.
High morale 11. This university makes students enthusiastic about learning. 12.
Teachers feel pride in this university and its students.
13. Attendance is good; students stay away only for urgent and good reasons. 14. Parents, teachers, and students would rise to the defense of this university's program if it were challenged. 15. I like working in this university.
Opportunity for input 16. I feel that my ideas are listened to and used in this university. 17. When important decisions are made about the programs in this university, I, personally, have heard about the plan beforehand and have been involved in some of the discussions. 18. Important decisions are made in this university by a governing council with representation from students, faculty, and administration. 19. Although I obviously cannot have a vote on every decision that is made in this university that affects me, I do feel that I can have some important input into that decision. 20. When all is said and done, I feel that I count in this university.
Continuous academic and social growth 21. The teachers are "alive"; they are interested in life around them; they are doing interesting things outside of the university. 22. Teachers in this university are "out in front," seeking better ways of teaching and learning. 23. Students feel that the university program is meaningful and relevant to their present and future needs. 24. The teachers are growing and learning, too. They are seeking new ideas. 25. The university supports parent growth. Regular opportunities are provided for parents to be involved in learning activities and in examining new ideas.
Cohesiveness 26. Students would rather attend this university than transfer to another. 27. There is a "we" spirit in this university. 28. Administration and teachers collaborate toward making the university run effectively; there is little administrator-teacher tension. 29. Differences between individuals and groups (both among faculty and students) are considered to contribute to the richness of the university, not as divisive influences. 30. New students and faculty members are made to feel welcome and part of the group.
School renewal 31. When a problem comes up, this university has procedures for working on it; problems are seen as normal challenges, not as "rocking the boat." 32. Teachers are encouraged to innovate in their classroom rather than to conform. 33. When a student comes along who has special problems, this university works out a plan that helps that student. 34. Students are encouraged to be creative rather than to conform. 35. Careful effort is made when new programs are introduced to adapt them to the particular needs of this community and this university.
Caring 36. There is someone in this school on whom I can always count.
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The teachers really care about students. 38.
I think people in this school care about me as a person and are concerned about more than just how well I perform my role at the university (as student, teacher, parent, etc.). 39.
The university is a nice place to be because I feel wanted and needed there. 40.
Most people at this university are kind.
